AD-A214  679 


2j  Sei_u 

2b  DECLASSiFlCATlON  <  DOWNGRADING  SCHEDULE 


4  PERFORMING  ORGANIZATION  REPORT  N U M 8 E i 

T(S) 

6 a  NAME  OF  PERFORMING  ORGANIZATION 

6b  OfriCc  SYMBOL 

AARON  WOLD 

BROWN  UNIVERSITY 

(if  applicaoie) 

6t  r 

PROVIDENCE,  RI  02912 

Oj.  NAVE.  OF  :GND  NG  .SPONSORING 

J  C:  -  Cc  W-iCl 

ORGAN-CAT ON 

(If  jpphcjole) 

8c  AD0^£  5$  (City,  Sfjre,  and  ZIP  Code) 

DOCUMENTATION  PAGE 

<0  ^ESTRX'-Vt  VAnMN(jj 
i  ZhSTniauTlQtt/ AVA.LAdXlTY  Of 

-  APPROVED  FOR  PUBLIC  RELEASE 

DISTRIBUTION  UNLIMITED 


S  MONl  TOH.NG  ORGANIZATION  R  t  FOR  T  NuMJfR(S) 

N00014-86-K-0234 


7b  NAME  OF  MONITORING  ORGA.Ni/A  T  ON 

OFFICE  OF  NAVAL  RESEARCH 

CMark  Ross,  Scientific  Program  Officer) 


7b  ADDRESS  iGty,  State,  and  CiPConel 

CHEMISTRY  DIVISION,  CODE  1113  PS 
800  N.  Quincy  St. 

Arlington,  VA  22217-5000 


)  FRGC^RE-ME  N  i  ..NS  TRUN’E  N  f  -DE  N ' -c  C  A  '.ON  NuM 


PROGRAM 
ELEMENT  NO 


t !  Ti 7W£  jnciuae  Secunry  Classification) 

NEW  ELECTRONIC  MATERIALS  AND  CO2  REDUCTION 


1/  personal  AUTHORJS). 


1  3 j  TYPE  OF  REPORT 

FINAL 


Aaron  Wold 


14  DATE  Of  REPORT  {Year  tdonth  Jay) 

Nov  10,  1989 


3  lil 


'  $  PAGE  COln  1 

5 


COSATI  CODES  _ 


GROUP  SUB-GROUP 


18  SU81ECT  TERMS  ( Continue  on  reverse  if  necessary  and  identify  by  bloc k  number) 


13  ABSTRACT  ( Continue  on  reverse  if  necessary  and  identify  by  block  numoer) 


FINAL  REPAORT  IS  ATTACHED. 

‘NR  T  .TV 


/•  ;  :*  *• 


,  .1  j--  X>:«» 

i  1C  7^4? 


MOV  o  0 1989 

&£  ’X  Cb 

to 


20  y.STR-iiu'.ON/AVA, LABILITY  OF  ABSTRACT 

□  JNClASS.F'FD  UNLIMITED  □  SAVE  AS  opr  fj  y;  C  USERS 
72<)  .NAME  o-  F  E  ST  ONS  -iL  E  NOiViOUAL 


21  ABSTRACT  SECURITY  CLASSIFICATION 

22b  IilE?l,Ofcfc  (include  A  oj  Code)  I  2Zl  >~i>  •.£  SYMBOL 


00  1 0  a 1 4  /  j,  44  \i a r 


tjJ  APR  L-C.I.on  r"jy  Le  ia,.;<3  jotl  O.AJpMOb 
All  other  o<l  1  oni  ub'.o'.i‘lo 


3  _ S E_CU RUy_ f  S S : E  C A'  N  OF  Ti-.S  PAGE 

!  /  1^9  JO"?- 


FINAL  REPORT  -  P.I.:  Aaron  Wold,  Department  of  Chemistry.  Brown  University 


Summaiy  of  work  done  under  contract  N00014-86-K-02 34  during  the  contract  period  May  1, 
1986  to  April  30,89  plus  the  six  month  extension  period  ending  October  30,  1989. 

(See  summaries  from  End-Of-Year  Reports  1986,  1987,  1988)  TV  - 


From  the  1986  End-of-Year  Report  4  r  IV  ’’xt-  ,  ^  '  , 

•  x  r  ■'  ,  y  x  "> 

--^Research  in  the  area  of  catalysis  at  Brown  deals  with  the  development^of  low  temperature 
synthetic  methods  for  the  preparation  of  well-dispersed  catalysts  fFeVO^,  Rii 2° 3 

and(NiO)  on  several  oxide  supports  (ZrC^l  TiO^) .  Physical  methods,  strrh  asT-ray 
diffraction,  magnetic  susceptibility  and  temperature  programmed  reduction,  are  used  to 
study  the  interaction  between  the  dispersed  metal  oxide  and  the  support.  For  the 
specific  system  Rl^Oj/ZrO^,  the  solubility  of  rhodium  oxide  in  the  support  was  followed 
as  a  function  of  the  structural  changes  of  the  ZrC>2  as  well  as  the  stabilization  of  the 
Rt^Oi  towards  reduction. 

N.I 

fhe  extent  of  substitution  of  nickel  into  Fe^C'V  was  also  studied  since  both  nickel  and 
iron  are  Fischer-Tropsch  catalysts/  The  limit  of  substitution  was  determined  for  samples 
prepared  under  actual  reactor  conditions  and  was  determined  from  both  magnetic  and  x-ray 
analysis . 

Finally,  a  thermomagnetic  balance  has  been  constructed  and  is  being  used  to  determine  the 
nucleation  and  growth  of  catalytically  active  magnetic  phases  which  can  be  correlated  at 
the  same  time  with  the  temperature  programmed  reduction  data, 


From  the  1987  End-of-Year  Report 

During  the  past  year  the  program  underwent  a  change  in  direction.  The  work  on  the 
preparation  of  supported  catalysts  for  the  reduction  of  CO2  has  been  phased  out  and  \  new 
effort  was  started  dealing  with  the  chemical  properties  associated  with  the  preparation 
and  characterization  of  the  new  superconducting  oxides  containing  copper.  This  work  has 
resulted  in  our  repeating  what  has  been  done  to  date  so  that  our  effort  is  at  a  par  with 
the  research  being  done  in  other  laboratories. 

The  stability  problems  associated  with  the  new  superconducting  oxides  have  been  studied 
and  a  number  of  experiments  have  been  conducted  in  an  attempt  to  increase  stability 
against  CC>2  and  water  attack. 


From  the  End-of -the-Year  Report  1988 

project  presently  deals  with  the  preparation  of  complex  oxides  of  copper  in  order  to 
ascertain  thewef f<^ctvpf  the  A-site  ion  on  the  superconducting  properties  of  substituted 
La2CuC>4  and  Ba2YCu30y.  The  investigation  is  being  extended  to  other  oxides  of  copper, 
e.g.  Y2CU2O5  and  La2CaCu20g.  In  addition, ^in  effort  has  been  started  on  the  growth  of 
thin  films  of  superconductors  by  the  use  of'  spray  pyrolysis.  Spray  pyrolysis,  spin 
coating,  and  evaporated  films  seem  to  be  the  three  viable  techniques  for  the  preparation 
of  well-characterized  thin  films  of  the  various  copper  superconductors. 


In  addition  to  the  above  information  the  following  applies  to  work  done  during  the 
balance  of  the  contract  time  period: 

Samples  of  La?_xBixCuO(j  were  prepared  by  codecomposition  of  the  nitrates  in  air.  Single 
phase  products  were  obtained  for  x  S  0.10.  The  substitution  of  bismuth  for  lanthanum 
resulted  in  an  increase  in  delocalization  of  holes,  as  indicated  by  increased 
conductivity  and  a  decrease  in  the  Neel  temperature.  Samples  were  also  annealed  in  argon 
at  600°C  and  their  properties  compared  with  the  samples  as  prepared  in  air. 

The  substitution  of  lead  and  cadmium  for  lanthanum  in  La-,CuO,  was  studied  and  the  limites 

c.  4 

of  solubility  were  established.  Single  phase  compositions  were  characterized  and  their 
physical  properties  were  correlated  with  the  substitution  of  bismuth  and  are  interpreted 
on  the  basis  of  a  model  proposed  by  Goodenough. 

Members  of  the  system  L<a2-xAl+xx  Cu2°6+y  w^ere  A  ~  Ca,Sr  were  prepared  by  decomposition 
of  the  nitrates.  The  tolerance  of  these  compounds  for  oxygen  uptake,  as  well  as  the 
substitution  for  the  A-site  ions,  is  shown  to  be  closely  related  to  the  distribution  of 
the  alkali  earth  ions  on  the  3-  and  9-coordinated  A-sites. 


See  Technical  Reports  1-23 

Technical  Report  1.  Preparation  and  Characterization  of  Nickel 

Substituted  Fe5C2;  May  1986. 

Technical  Report  2.  Preparation  and  Characterization  of  Members 

of  the  Chromium-Zirconium  Oxide  System; 

January  1987. 

Technical  Report  3.  Preparation  and  Properties  of  Dispersed 

Iron(III)  Oxide  on  Rutile;  January  1987.  ! 

i 

Technical  Report  4.  An  Examination  of  the  Relative  Stabilities 

of  MgxNi^_xO  and  NiO  on  Spherocarb  i  • 

i 

Technical  Report  5.  Preparation  and  Properties  of  Cubic  Zr02 

Stabilized  with  Ni(II);  May  1987. 


Technical  Report  6.  Stabilization  of  Cubic  Zr02  with  Rh (III) 

and/or  La(III);  May  1987. 

Technical  Report  7.  Preparation  and  Characterization  of  Cubic 

Zr02  Stabilized  by  Fe(III)  amd  Fe(II) 

May  1987. 


Technical  Report  8.  Study  of  the  Oxidation  State  of  Copper 

in  La^  gSr  2CuO^;  June  1987. 

Technical  Report  9.  Preparation  and  Characterization  of 

Co(II) /Zr02Solid  Solution;  October  1937. 

Technical  Report  10.  Preparation  and  Characterization  of  Thin 

Films  of  Alumina  by  Metalorganic  Chemical 
Vapor  Deposition;  October  1987 


Technical 

Report 

11. 

Chemical  Problems  Associated  with  the 
Preparation  and  Characterization  of  Super¬ 
conducting  Oxides  Containing  Copper; 

October  1987. 

Technical 

Report 

12. 

Preparation  and  Characterization  of 
Ba^Cu^O^  q  ^  ( 2 )  ;  October  1987. 

Technical 

Report 

13. 

Preparation  and  Properties  of  the  System 
Cr2-xR^x°3  (2i4x£0)  ;  January  1988 

Technical 

Report 

14. 

Preparation  and  Characterization  of  Zr02 
Stabilized  with  Ru(IV)  and  La(III); 

January  1988. 

Technical 

Report 

15. 

Determination  of  the  Homogeneity  Range 
of  La2Cu04;  July  1988. 

Technical 

r  -  - 

- 

1C. 

Preparation  and  Characterization  of 
Cdi_xFexSe  Single  Crystals;  July  1988. 

Technical 

Report 

17. 

Preparation  and  Characterization  of 

Members  of  the  Systems  Cu(II) 

MgO/Cu (II) Zr02 ;  December  1988. 

Technical 

Report 

18. 

Preparation  and  Properties  of 

La2_xBixCu04 ( . l^x^O) ;  December  1988. 

Technical 

Report 

19. 

Preparation  and  Properties  of 

La2-xAxCu04-y  where  A  =  Pb,Cd; 

April  1989 

Technical 

Report 

20. 

Preparation  and  Characterization  of  Members 
of  the  System  La2_xA^+xCu20g+y  Where 

A  -  Ca,Sr;  May  1989  Y 

Technical 

Report 

21. 

Preparation  and  Characterization  of 

Several  Concudtion  Transition  Metal 

Oxides;  May  1989 

Technical 

Report 

22. 

Preparation  and  Characterizai  of 

Cu(II)  Oxide;  May  1989. 

Technical 

Report 

23 

Preparation  and  Characterization  of 

Copper (II)  Oxide  Single  Crystals  by 

Chemical  Vapor  Transpoit;  May  1989 

(Note:  Technical  Reports  20-23  overlap  with  new  ONR  contract  but 
research  was  begun  under  this  contr^^t  and  reports  made 
accordingly. ) 
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Zr02  Stabilized  by  Fe(III)  and  Fe (II) ,  J.  Sol.  St.  Chew.,  73,  47  (1988). 
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S.  Davison,  K.  Smith,  R.  Kershaw,  K.  Dwight  and  A.  Wold, 
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Mater.  Res.  Bull.,  22  (12),  1659 


Preparation  and  Characterization 
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